T he paper by Shamliyan et al. 1 in this issue of JGIM is a very important contribution to headache research. The authors conducted a systematic literature review of drug treatment for the prevention of episodic migraine. They analysed randomised controlled trials (RCTs) and performed meta-analyses where appropriate. The two important outcomes examined in the analysis are a ≥ 50 % reduction in migraine frequency and adverse events leading to treatment discontinuation.
The authors are experts in this kind of analysis. The methods are complicated but appropriate. The authors have no connection with industry and therefore are not subject to bias. They report the outcomes of their analyses and refrain from treatment recommendations.
What are the weaknesses?
First, the authors restrict their analysis to drugs approved in the US, rather than taking a more global view. Flunarizine, which is used in most countries outside of the US for migraine prevention, was not analysed. In addition, beta-blockers other than propranolol and timolol that are approved for migraine prevention in most European countries (for example metoprolol and bisoprolol) were also not included. Conversely, the authors included divalproex, which is not approved for migraine prevention in most European countries, because authorities consider the teratogenic risk to be higher than the potential benefit in migraine prevention.
Second, the paper illustrates problems inherent to metaanalyses. For example, this meta-analysis suggests an apparent benefit of treatment when several underpowered small studies are pooled. In some cases, the power of meta-analyses to uncover such benefits is helpful. An example is the placebocontrolled studies performed for the secondary prevention of stroke with aspirin. Eight consecutive underpowered studies failed to show a significant difference in the primary endpoint, and only a meta-analysis demonstrated the efficacy of aspirin. 2 A negative example can be found in this paper. Nimodipine was investigated in two properly powered and conducted studies and found not to be effective compared to placebo. 3, 4 Adding data from poorly controlled and underpowered studies in a meta-analysis, as in this paper, gives the wrong impression that nimodipine is as effective in migraine prevention as propranolol. Another example illustrated in this meta-analysis involves gabapentin. Most of the published trials are poorly conducted, underpowered, or have manipulated statistical analyses, such as modified intention-to-treat analyses. 5 The meta-analysis in this paper indicated possible efficacy. Yet, in the time between the submission and publication of this paper, a recent well-powered dose finding trial was published investigating four doses of gabapentin as compared with placebo for migraine prevention. This trial showed no benefit for gabapentin. 6 Another problem inherent in meta-analyses that this paper illustrates is the potential for publication bias. We can assume that in the past a number of negative trials on migraine prevention conducted by pharmaceutical companies were not published. With the need to register controlled trials prospectively, there may be less risk of such biases in the future.
Why is this paper important?
This paper clearly demonstrates how poorly the majority of trials that investigated drugs for migraine prevention (including a number of studies in which the author of this editorial was the principal investigator) were done. Most trials were done without a proper phase II dose-finding trial, were underpowered, and had major flaws in trial design and inadequate statistical analyses. This only improved slowly in the last decade when the International Headache Society published guidelines on how to plan and execute clinical trials for migraine prevention. 7 Another important aspect of this paper is its potential role in informing the writing of treatment guidelines. In the past, a group of headache specialists would sit around a table, claiming to have knowledge of the published literature, and write and publish (mostly eminence-based) treatment guidelines for the prevention of migraines. With the introduction of reasonable methodological standards for how to perform systematic reviews and develop guidelines (for example, the GRADE system), [8] [9] [10] the part of the process focusing on the systematic review of the literature has now been handed over to specialists in evidence-based medicine, epidemiology, and biostatistics who are competent and unbiased (as in this paper). The results of these analyses are then put into clinical context Published online May 1, 2013 by headache clinicians and trialists in order to create and publish evidence-based treatment guidelines. Ultimately, clinicians who see patients in everyday practice can get a good impression of which drugs really work and which adverse events have the highest impact on adherence and compliance. Such robust guideline development methodologies also have the benefit of integrating as much expertise as possible in the translation of a review into a guideline by including pharmacologists, epidemiologists, specialists from regulatory bodies (particularly for serious adverse events), and, depending on the frequency and severity of adverse events, specialists from other fields (for example, cardiologists for adverse events related to beta-blockers). In the field of migraine prevention, we have also found it helpful to integrate patient organisations into this process.
I look forward to this important paper informing the next generation of guidelines on the prevention of frequent episodic migraine through pharmacotherapy.
